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SMEDXIN-1: A specific innexin that regulates planarian
stem cells
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Harvard School of Dental Medicine, Boston, MA, USA
Planarians are free-living organism of the phylum Platyhel-
minthes and historically well-known for their extraordinary
capability to regenerate lost tissues as well as for their
remarkable plasticity. Adult somatic stem cells called neoblasts
are scattered throughout their body and respond to different
stimuli that allow this cell population to be constantly
proliferating, migrating, and differentiating during regeneration
and physiological turnover. The biological bases of such stem
cell-differentiated tissue interactions are unknown. In vertebrate
and invertebrate model systems, gap-junctional communication
(GJC) has been found to be required for proper cellular response
in different stages of development and morphogenesis. To test
whether GJC (innexins) are relevant to neoblast biology and
their interactions with differentiated tissues, we used the
Schmidtea mediterranea public databases to identify more than
a dozen of ESTs coding for GJC proteins. Gene expression
studies revealed innexins specifically associated with neoblasts.
RNAi-based loss-of-function analyses in the asexual S. medi-
terranea identified one specific innexin as crucial for stem cell
maintenance and regeneration. Further characterization of the
phenotype revealed that neoblast-associated GJC is required for
epimorphic regeneration but not during morphallaxis. Taken
together, our results in S. mediterranea suggest that signalization
required for neoblast biology and its activation after amputation
might be in part mediated by gap junctional communication.
doi:10.1016/j.ydbio.2006.04.028
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Drosophila germline stem cells (GSCs) at the tip of each
ovariole, and at the apex of the testis, are maintained and
regulated by neighboring stromal cells that generate an
essential microenvironment known as a stem cell niche. A
small number of non-dividing, differentiated cap cells in the
female or hub cells in the male, play critical roles by adhering
to the stem cells, and by providing them with local signals that
control their growth and development. Recently, we have
identified and begun to analyze three types of epithelial stem
cells and their niches. Ovarian escort stem cells strongly
resemble the cyst progenitor stem cells of the testis and interact
with both stromal cap cells and GSCs. Adult intestinal stem
cells (ISCs) maintain multiple cell types in the adult gut that
strongly resemble mammalian gut lineages. ISCs contact
basement membrane and mature tissue cells, but not a
specialized niche cell. We have also been unable to find a
stromal niche cell analogous to the cap cell in the vicinity of the
third type of epithelial stem cell—the ovarian follicle stem cell
(SSC). Our studies argue that tissues contain multiple types of
stem cell niches with distinctive regulatory regimes.
doi:10.1016/j.ydbio.2006.04.029
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Transcriptional regulation of embryonic stem cell
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Understanding the transcriptional regulation of pluripo-
tency in the early mammalian embryo and the germline is of
fundamental interest. We analyzed the transcriptional profiles
of mouse Embryonic Stem (ES) cells and Primordial Germ
Cells (PGCs), the embryonic germline, and identified clusters
of genes up-regulated in pluripotent cells. These genes are
enriched for roles in transcription, chromatin remodeling, cell
cycle and DNA repair. We developed a novel computational
algorithm, CompMoby, to systematically predict short DNA
motifs that regulate gene expression. We show that novel
motifs are preferentially active in undifferentiated mouse ES
and germ cells, are sequence-specific and are required in the
context of an endogenous promoter. Importantly, the activity
doi:10.1016/j.ydbio.2006.04.027
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